Polyethylene-glycol-mediated delivery of liposome-entrapped pigments into fibroblasts: experimental pigment cells as models for mutator phenotypes.
The role of epidermal melanin pigments in the development of skin cancer remains unclear. A new technique for the specific introduction of compartmentalized melanin into nonpigmented human fibroblasts through the use of liposomes and polyethylene glycol (PEG) is presented. The delivery of liposome-encapsulated material to cells was characterized by: (a) high efficiency of delivery through PEG-mediated endocytosis at 37 degrees C; (b) intracellular acidification of liposome entrapped pH-sensitive 8-hydroxypyrene-3,6,8-trisulfonic acid after delivery; (c) similar incorporation and acidification of apolipoprotein E-associated liposomes into fibroblasts via the low-density lipoprotein-receptor pathway; and (d) discharge into the extracellular space after incorporation. Similar experiments were carried out with melanin-containing liposomes that were used to introduce compartmentalized melanin into fibroblasts, through PEG-mediated delivery. These "artificial" melanocytes had functional analogies to genuine melanocytes in that (a) in both cell types melanin compartmentalization was at a lower pH; and (b) liposome contents were later expelled in analogy to the putative biological process of melanin expulsion from the melanocyte. The modified fibroblasts provided potential "mutator" phenotypes with specific melanin pigmentation, and established a new basis for studying the role of melanin pigmentation in cancer development.